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Intellectual Property
REPORT

University of Oxford iGEM Team 2014

A report into the intellectual property aspect of the iGEM competition and its
implications for students, particularly those who may wish to develop their project
beyond iGEM. This report is not intended to be nor does it purport to be legal advice,
and should not be relied on without consulting a qualified professional.
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“If atrue modern bioeconomy is to emerge in the years ahead, intellectual
property will no doubt play a critical role. Intellectual property rights — the manner in
which they are recognised, traded, and managed, nationally as well as globally — will
influence the form such a bioeconomy takes, where it will flourishand flounder, and
to whom the principal benefits will flow...”

(Matthew Herder and E. Richard Gold)*

By BBSRC
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Introduction...

Dr Jonas Salk, who invented the polio vaccine in the 1950s, was once asked why nobody owned the patent on it.
"Why?" he replied,

"Could you patent the sun?"

iGEM, like all areas of synthetic biology, has had to develop an intellectual property policy. Currently this policy
requires that all Biobricks submitted are donated to the public domain by signhing the Biobrick agreement?. The
sharing of intellectual property through the Biobrick agreement has brought many advantages, and has undoubtedly
contributed to the rapid rate of progress in synthetic biology in recent years....

However, the Biobrick agreement, as the name suggests, is only relevant to Biobricks. What of the rest of the
intellectual property an iGEM team may create during the course of their project?

Currently, the situation appears to be that anything other than a Biobrick may be the subject of a patent. Indeed,
one of iIGEM’s greatest achievements as an institution is the number of start-up companies which it has fostered?,
many based on a continuation of the project they began for the competition. Even more projects have the potential
to be turned into such an enterprise or to attract investment from other sources. In order to enable this to happen,
it is necessary that IP rights relating to the project be protected in some form — without them, investmentin a
team’s idea is highly unlikely to be commercially viable as there is nothing to stop competitors from taking
advantage of the idea.

The problem encountered here is the fundamental struggle of intellectual property law: how can the law
balance openness with investment?
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The Law...

What is Intellectual Property?

Intellectual Property is the main area of law regulating expressive, informational, and technological subject matter. It
serves three primary purposes:

=  Promoting innovation and creativity
For example, this area of law is essential to pursuing the solutions to environmental and health problems,
and securing the future of ideals such as freedom of expression and democracy.

=  Stimulating economic growth and competition

= Enabling business
‘Every year in the last decade, investment by UK business in intangible assets has outstripped investment in
tangible assets: by £137 billion to £104 billion in 2008. Global trade in IP licences alone is worth £600 billion
a year: 5% of world trade and rising’®.
In the competitive global market, patenting is the key to enormous profitability. Pharmaceuticals have been
rated either first or second in the Fortune 500 list of most profitable sectors for 30 of the past 40 years.

How does this apply to synthetic biology?

Synthetic Biology must decide whether, and how, it wishes to protect intellectual property. This is a decision which
will shape the future of the field in every possible way. It will determine the primary sources of funding and the
extent of investment in the science, which in turn will have an influence over the nature of the research undertaken
and the uses to which discoveries are applied. The role of synthetic biology in society will be determined largely by
the ownership of intellectual property.

The BioBrick Agreement

The BioBrick Public Agreement is a legal tool employed by many synthetic biologists including those taking part in
iGEM to share intellectual property. Contributors add parts to the ‘Bank’ of parts which are then freely available to
researchers who wish to use them. Read a preview of the contributor agreement here and a full version of the user
agreement here.

There’s no denying that intellectual property is a controversial issue...
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The Problem...

The mission of synthetic biology goes far beyond traditional recombinant DNA technology — the subject aims
to make biology a ‘true engineering discipline’, using standard molecular genetic ‘parts’ which can be synthesised
and combined in different ways. MIT’s registry of standard biological parts which ‘records and indexes biological
parts currently being built and offering synthesis and assembly services to construct new parts, devices, and
systems’.

Synthetic Biology occupies the junction between biotechnology, electronics, software, and information
technology — it therefore poses a novel challenge in terms of intellectual property law. Patents of basic parts and
devices present a high risk of delaying the development of the science due to prohibitively high transaction costs.

On the other hand, there is disagreement regarding different methods of procuring ‘openness’. Should
certain types of property remain in the ‘public domain’, i.e. altogether outside the scope of intellectual property?
Should intellectual property rules be used to create a ‘commons’ along similar lines to the development of software
(creators of open source software use their IP rights as leverage to impose requirements of openness on
programmers building on their work)? Many open source ideals and mechanisms require intellectual property rights
to ensure that anyone using/developing the idea is bound by the licence terms the original creator wishes to impose.
The boundaries between intellectual property and the public domain are not always clear cut.

Rich/poor divide - Developing countries are even re-framing their native genomic biodiversity as a natural
resource, and staking their claim to it. Risk that Ip rights could perpetuate inequalities — on the other hand example
of Pfizer, profitable enterprises can be used to fund charitable activities e.g. developing treatment for tropical
diseases.

Moreover, there is great concern that wrong decisions in this area could deepen the existing divide between
rich and poor nations.
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The Options...

Three potential policies which iGEM could choose to adopt are explored, along with the benefits
and disadvantages of each are discussed below.

The Status Quo

Currently iGEM teams donate their intellectual property to the public domain using the BioBrick
agreement Contribution to this bank of ‘parts’ is a central part of the competition: a Bronze medal award
requires teams to document a BioBrick; the Silver medal requires experimental validation, documentation,
and submission to the registry of at least one new BioBrick developed by the team; to achieve a Gold
award a team must improve the function or characterisation of an existing BioBrick.

The BioBrick Foundation (BBF) believes that * ', but
note that ‘ ’

The BBF describes the BPA as a ‘free to use legal tool that lets you make your standardised
biological parts free for others to use’. It can be used to share any genetically encoded function which the
contributor owns or makes anew. It operates as a contract between the contributor, the party wishing to
make a genetically encoded function free to use, and a user who wishes to use it freely. By the agreement,
the contributor makes an irrevocable guarantee not to assert intellectual property rights, meanwhile the
user promises to provide attribution to the contribution and to respect biological safety practices and laws.

The BioBrick foundation states that *

’. The BioBrick agreement is a simple, hassle-
free means of sharing ideas; the wider the pool of people with access to ideas, the more innovation and
development of these ideas is likely to occur and ultimately the more progress can be made. The iGEM
competition raises the profile of this resource, adds to the bank of ideas available, and reinforces the
ideology of the BioBrick foundation. Other researchers can use the ideas contributed by iGEM teams to the
registry and build on these to develop more useful ideas and products. Further, because the agreements
are so straight-forward and self-explanatory — not a claim which could be made for many features of IP
law! — participants of the competition do not need to waste time and energy thinking too deeply about
intellectual property issues and do not need to spend money obtaining expensive legal advice. Because
there is no ‘give-back’ obligation, the registry is open to everyone, and people should not be deterred from
using material from it due to concerns about the ownership of any ideas which arise from their research
using registry material. Finally, a good balance is struck between preserving open source principles, and
maintaining the possibility of securing a patent in relation to applications and combinations of BioBricks.

On the other hand, in practice the lack of confidentiality makes it extremely difficult to secure
patents in practice — witness the need for teams such as Calgary iGEM (discussed below) to protect their
ideas using trade secret practices, which ultimately is more detrimental to open source ideals than is
patent. Further, the BioBrick agreement only addresses intellectual property issues in relation to BioBricks
— many questions remain to be answered in relation to other ideas and inventions which may arise in the
course of an iIGEM project. On these issues, there is a lack of understanding and accessible advice for iIGEM
teams.

The tables below summarise the main features, pros, and cons of a number of different policies
open to iGEM in relation to IP issues.
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The Status Quo

Currently iGEM teams donate their intellectual property to the public domain using the BioBrick agreement Contribution o this bank of ‘parts’ is
o central part of the competition: a Bronze medal award requires teams 1o document a BioBrick; the Silver medal requires experimental
validation, documentation, and submission 1o the registry of ot least one new BioBrick developed by the team; 10 ochieve o Gold aword a team
must improve the function or characterisotion of an existing BioBrick.

+" Sharing of Ideas K Unclear sitvation regarding elements of the project which are not BioBricks

+" Simple legal formula, meaning participants don’t have 10 spend time and A Lock of understanding amangst participants
energy thinking about inteflectual property or waste money seeking advice

+" No "give-back” obligation X Difficulty obtaining advice /lack of education on legal issues for
participants
+" Enables the competition to make ¢ massive contribution to the field of A Lack of confidentiality mokes it extremely difficult to secure patents in
synthetic biology which can be used by other researchers to develop useful practice (because too much information is released to the public domain
products, during the course of the competition and jambores),

Complete openness

Openness

This would Involve excluding the option of securing IP protection in theory os well os in praciice, preventing teams from applying for protection
for ony Intellectual property developed during the course of the competition. All ideas would be In the public domain by virtue of being o part
of iIGEM. De {acto this would moke only minimal difference 1o the team'’s options as the disclosuce requirements for the jomboree mean that
obtaining protection Is highly difficult = however, as a palicy decision, this would be o highly significant step for iIGEM to take

Pros | Cons
+" Sharing of (deas ond increased availability of information in public domaln X Teams may find it more difficult 1o secure funding to develop their projects
after the jomboree
" Very dear policy — noe potential for confusion or misunderstanding! K Startups springing from IGEM would become highly difficult and may
become refiant on donations
+" No risk thar worrles about IP will distroct 1eams from the competition or from X It may be detrimental 10 the public interest if a project with the potential 1o
thelr project have o greal positive sodal iImpact remained wexplored and undeveloped
due to difficulties obtaining funding In the absence of IP rights 1o protect
Invastors,
+" Encourages and supporis the ethos of sharing enabled by the BloBrick A Risk that teams with genuinely great ideas might be reluctant to enter them
agreement, without limiting this strictly to 'BloBricks™ = this option would offer 10 the public domain and by extension the IGEM competition, ultimately
consistency of approoch between BioBricks and other project elements causing the competition to lose out

Confidentiality

Confidentiality
involves adding o confidenfiality clouse fo the signup ogreement for iGEM so that the jomboree and any collaboration or disclosure of
information which rakes ploce within the competition would no longer be in the public domoin. One option would be 10 have o ‘groce period’ of
o lew weeks or 10 following the jombores for 1eams 1o decide whether they: wished 1o take any action 10 protect their intellectuol property or

for potential investors to express their interest, after which period the confidentiality clouse would lapse and oll information would become
freely avalloble in the public domaln. Whilst parts would siill be donated 10 the BloBrick™ registry, this would enhance the obility of reoms 10
swbmit potent applicarions duting the course of their project and In the run up 1o the jomboree.

+" Teams could be completely open within IGEM and could be uninhibited by X Orgonisational difficulties asseciated with implementing a confidentiality

any IP concerns as to what they published or shared with each other agreement in proctice

" The possibility of filing a patent ot o later date would be preserved X Potential problems relating 1o public availability of information on wiki

«" All the advontages of the ‘status quo’ arrangement would effectively be A Extro responsibifity on competitors and judges to respect teams’ intellectual
maintained property until after the lopse of the cause

+ The role of the BioBrick™ agreement could be preserved in compatibility X Difficult for students to know how much information they can release to
with confidentiality other parties (e,g. sponsors, universities etc) without compromising their

confidentiality, This will depend on individual circumstances
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Reach-Through License Agreement

Reach Through Licence Agreement
This is o useful application of existing contract law whereby o researcher need poy little or nothing (upfront) for access 1o parts in the registry

developed by other contributors. However, if their research results in development of o marketed product, the contributor of the material
originally used is entitied 1o a cut of the profits. This system offers much greater incentives than the current terms of the BioBrick™ Public
Agreement . An RTLA moy be able to offer the best of both worlds in baolancing open source principles with investment interests,

" The open source principles of the registry could be maintained and A The number of interasted parties may moka it difficult for o negotiated
resaarchers would continue to have the ability to carry out their work without agreaement to be reached in relation to revemwes
worrying about intellectual property or economics — a result which would
likely enrich the number and quality of scientific discoveries

+" The RTLA provides a stroag incentive for industry to fund discoveries os K Thore is some concern that RTLAs may sap profits from smaoll start-up
product development comes at a very small cost [nol having to purchase the companies (although in practice this is wlikely 10 be the case as such
Intellectual property outright). Small ond medium sized companies would companies can In effect ‘ouction’ to researchers the work It requires where
benefit greatly from this development, it would lack the resources (financial or expertise) to perform this itself)

«" Any complications relating to the agreement would be the responsibllity of X Complications of Incorporating on extea clause into the agreement
companies wishing to profit from discoveries, meaning sclentists need not be
distrocted with concerns cbout legal issves and profits

~" As the Intellectuol property will remain avoilable to o hwge number of X Any clause infroduced would be opplicable only 1o future rather than 1o
researchers, there is an increased potential to discover unforeseen existing BioBricks™ (those who had donated or used parts under the
opplications and possibilities. existing terms could not be compelled to agree retrospectively to an RTLA)

8BBSRC

bz wrce foe v hitae

B‘iuthenmuvl Soclety M MICROBIOLOGY MTNJST

g e Ry DEARTMENT OF BIOTHEMISTRY
Desktop B N NN VHITLLSITT €1 ontany i} SnapGeneO
EEI“IEHES BwlﬂbSmL “' W«':/"_‘__ Sattwsre for mamcuar biaiogy

4



http://www.bbsrc.ac.uk/home/home.aspx
http://www.deskgen.com/
http://www.biochemistry.org/
http://www.neb.com/
http://www.sgm.ac.uk/
http://www.bioch.ox.ac.uk/
http://www.snapgene.com/
http://www.wellcome.ac.uk/

- UNIVERSITY OF
@ OXFORD

Opinions...

Industry

We approached iGEM start-ups to ask what difficulties they had encountered when nativgating the
murky world of IP law following their success in the competition.

One thing we found was that most of the successful start-ups were primarily software based
businesses. Generally we found they were more than happy to be contacted by a current iGEM team,
interested in what we had to say, and eager to help us in any way they could. The feedback and experience
offered by these companies and individuals is summarised below.

Morph Bioinformatics

Freedanz, on behalf of Morph Bioinformatics, was keen to share the company’s experiences and
views. Although as he pointed out software companies frequently have less cause to address IP issues at
the moment (as algorithms and computer code currently cannot be patented).

Nevertheless, the company felt that the issue was important and relevant to them on a higher level.
“For us the IP question is part of the most crucial question we, the iGEM community, have to find a[n]
answer to: How do we find the balance between following the 'open source' policy but adapting to the
corporate reality ?”

One example mentioned by Morph was DIY: Freedanz felt that although undoubtedly it is ‘great
and necessary’ to involve the public and show them the potential of synthetic biology, in order to adapt to
the FDA regulations and commercial environment limits it is necessary for this to be confined to the
appropriate context. His comments demonstrate that new start-ups are increasingly in touch with public
perceptions and concerns as this

It was stressed that “it is important to not apply 'black and white' thinking to this topic and force a
debate between 'the public and the corporates”. It must be accepted that commercialization is crucial to
translate innovation into something useful for society - playing around in the lab might be fun but it does
not help anyone per se if you do not take the next step. On the other hand, the company recognised that
aspects of open innovation — particularly sharing BioBricks — increase the productivity of research and
development in biotechnology and pharmaceutical companies, and that this was something Morph
themselves were keen to contribute to.

Therefore, Morph’s view is that “/iGEM must position itself and not only define its role in the world
of biotech - but also how it sees the role of synbio”. iGEM’s approach to intellectual property will be
intrinsically related to its overall policy. “It is time now to rationalize this 'big picture' and find a business
model by treating the public, academia, biotech, pharma etc. as different units to optimize and synergize
their outputs. And as with all business and communities the major factor of success is to follow one
ultimate vision - and that should remain increasing the quality of life”.

In terms of the iGEM competition, Morph would appear to support the introduction of non-
disclosure agreement which would prevent anyone other than the creator of an idea/BioBrick from
commercialising it and mean that the Jamboree would no longer be a public domain. “By doing that

patenting will not be a problem - and iGEM can keep on supporting the crucial movement of open source
innovation without impeding the required corporate translation of the ideas”.

By BBSRC
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Amplino

Amplino is a company developed based on an idea which began as a project in the iIGEME competition.
The company strongly expressed the view that intellectual property has little if any place in the iGEM
competition and would discourage teams from promoting patenting and pursuing strategies towards

protection of intellectual property. “In our opinion part of the IGEME challenge is to develop business
models that work well with open source and public technology”.iGEM should be about openness and

contribution to public sharing of knowledge and a commons of information.

Pieter of Amplino outlined the general vision which Amplino supported thus: ”Let’s try and build a future
in which start-up companies no longer get harassed by patent trolls and waste their resource on pointless

legal issues”.

Fred Sense

The FredSense technology platform now being commercialised originated as a project of the
Calgary iGEM team in 2012. ‘This produced a unique intellectual property situation, as the technology
came out of a collective project...[and] all of the work was disclosed publically’. As explored in the first

)

Intellectual Property

K

PN

Business Development

PN

iGEM 2012 Technology

)

Negotiation with University of
Calgary to determine their
stake in the project

Trade Secret protection of

Non-disclosure agreement .
Pseudomonas Organism

/ﬁ\ Release fa;n—:’;(—)gs\sors who
Licensing of technology to have chosen not to become
Fredsense involved in the company or to
\H—-—#’/ sit on the advisory board

Release forms signed by all
members of the team to allow
continued development of the

project

which make it difficult for the organism to be identified.
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section of this report,
confidentiality is generally
a crucial requirement for
securing intellectual
property protection.

The approach to IP
protection taken by
Fredsense is summarised
by the diagram on the
left. Fredsense describe
their experiences of
approaching IP protection
as a former iGEM project
as ‘uniquely challenging’
and note that ‘due to the
increasing ease of genetic
manipulation, it could be
easy for competitive
parties to copy and
modify our system in the
future’.

They explore other
means of protecting IP,
including use of kill switch
technology and other
genetic mechanisms
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‘The protection [of key components of the technology] is key to ensure the development and
commercialisation of the technology’ — to this end, the group has filed a provisional patent. Their
experiences highlight the difficulties of reconciling an open source culture with commercialisation - but
also a clear demonstration that with a little thought and imagination this can be done.

By BBSR
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Students

We delivered a survey to iGEM teams across the world and extremely grateful for the high rate of
responses. The results are illustrated and analysed below.

Statistical analysis

On the following pages is an analysis and graphic representation of the results of the IP survey we handed
out to iGEM students.
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DO YOU HAVE ANY EXPERIENCE OF
INTELLECTUAL PROPERTY ISSUES PRIOR TO YOUR

DESCRIPTION OF EXPERIENCE
INVOLVEMENT IN IGEM?

u | mnsidered patenting /wanted to patent my idea, but didn't

HYes WMo

B | patented my idea

¥ | used material patented by other people and/or wanted to ensure the
material | used hadn’t been patentad

W Crther || considered wsing potented material but didn't)

The above graph confirms our suspicions based on the experiences (or rather lack thereof) within
our own team, and also reaffirms the results of previous surveys by iGEM teams in past years2. Given the
broad range of experiences suggested, we suggest that many people have had some experience of patent,
for example using or considering using patented material, without realising it. The remarkably low
proportion of iIGEMmers who have no experience of IP issues prior to entering the competition confirms
the need for advice/guidance to be given to team members. The chart above shows that lack of
information is a primary reason for teams not patenting their ideas reinforces this impression.

HAS YOUR TEAM CONSIDERED APPLYING FOR REASON(S)
IP RIGHTS TO YOUR CURRENT PROJECT?  TimeEffort ivolved
® Application made W Considered but decided ogoinst 8 Did not consider B Expense invobed

B Lack of infermation,/undemstanding
30, B Moral /Ethical reasons
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DO YOU BELIEVE YOUR PROJECT HAS THE POTENTIAL TO BE
PROFITABLE COMMERCIALLY/MAY ATTRACT INVESTMENT?

EMo ElUnsure MYes M Possibly

“ 4

109

The majority of teams (85%) appear to feel that there is at least the possibility that their project
could be turned into a viable business or project — this makes sense given that many teams seek to use
their project as an opportunity to use synthetic biology to address a problem. It follows from this that the
students naturally believe there is a market and demand for their project. This result is also supported by
the number of successful IGEM start-ups?. It’s fantastically empowering and gives a real sense of
achievement to believe that your project could have an impact on the real world in this way!

WHICH OPTION DO YOU BELIEVE WOULD BE ALLOW YOUR PROJECT TO
BE DEVELOPED TO BRING THE MAXIMUM BENEFIT TO SOCIETY?

¥ Redlistically wlikely to bring benefit to sodery B Public ssctor investment @ Donation to the public domain @ Commerdal Investment

2%

Again this chart shows how few teams believe their project is relevant to society. There was a split,
slightly skewed towards commercial investment, in terms of the favoured means of funding, although it
should be noted that many participants selected more than one option, suggesting mixed feelings and
uncertainty on this question. Some of the participants who were also interviewed commented that
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although public sector investment was an ideal source of funding, in reality this was not and could not be
available on the scale necessary to support all new up and coming projects. The main drawbacks of
commercial funding were that students were cautious of the commericalisation of their ideas and
particularly the possibility that they would lose control over their development and that benefit to society
might be sacrificed in the interests of profit for the relevant company.

Donation to the public domain was a popular option, indicating that many students support the
BioBrick agreement and are keen to contribute their parts to it, moreover that this is the best way to
achieve progress in synthetic biology. However, some of those who did not select this option expressed
concerns that without proper regulation their ideas may be abused, for example in DIY home laboratories,
and turned to purposes they were not intended for which would be detrimental to society. Although
regulatory difficulties would make it hard for inventors to enforce their IP rights at an early stage to stop
them being used for research and development purposes which they were not happy with, it is likely that
these uses would come to light before any such abusive invention was put to use — possession of IP rights
would enhance the original inventor’s ability to put a stop to any abuses at this stage.

HOW WOULD YOU DESCRIBE YOUR UNDERSTANDING OF THE
INTELLECTUAL PROPERTY ISSUES RELEVANT TO SYNTHETIC BIOLOGY?

B Thorough WAdequote BYogee BHNon-Exisrence ®Disinteresred

59 1%

9%

Again, responses to this question support the need for guidance for iGEM teams on IP issues. We
were slightly surprised to see 29% of the respondents felt that their current level of understanding was
‘adequate’. Possible explanations for this include: evidence of a Drunning-Kruger effect whereby people
overestimate their level of knowledge, often because their level of understanding is such that they ‘don’t
know what they don’t know’; underestimating the significance and relevance of intellectual property law
to synthetic biology (and consequently believing that a low level of understanding will suffice); or a
genuinely adequate understanding amongst students.

The number of respondents believing their IP knowledge to be ‘non-existent’ (16%) suggests, as
before, that students are not necessarily aware of when they are coming across IP rights. It is highly
unlikely (especially given that these 16% of respondents had sufficient awareness to answer the rest of the
questions without difficulty) that these students had no knowledge whatsoever regarding IP law and its
relevance for synthetic biology.
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The graph below shows the views of students as to what is and is not appropriate subject matter
for a patent. In line with current prevailing legal opinion and policy, very few thought that genes should be
patentable. By contrast, views were divided almost 50-50 when it came to synthetic molecules (such as the
Melbourne team’s ‘star peptide’ or Oxford Jack Hoffman’s ‘BioBeads’). There was almost universal
agreement that applications should be patentable (those who disagreed with this were generally those
who appeared opposed to patenting in general and did not select any options). Patentability for computer
code and algorithms also had widespread support.

WHICH OF THE FOLLOWING DO YOU BELIEVE SHOULD BE PATENTABLE?
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¥ Number of Respondents

The graph below shows that profit is the least important considerations to students, but all others
ranked more or less equally overall. It seems the dismissal of maximising profit is limited to the context of
companies profiting from ideas as ensuring the creators themselves are able to reap the rewards of their
inventions was the a popular choice. The most important factor overall was benefit to society.

WHICH OF THE FOLLOWING DO YOU BELIEVE
SHOULD BE A PRIORITY FOR POLICY MAKERS?

---@-+ Average Ranking

Ensuring creators are able to reap
the rewards of their inventions

5
S
Ensuring ideas are fully developed ’ - Ensuring new ideas and projects
to realise their full potential benefit g . are able to secure
to sodety ' 1 » funding /investment
-0 '

. . Ensurir‘g information is open and
Maximising profit

accessible to all
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Recommendations...

To Politicians

Legislators have the difficult task of balancing a number of diverse and often conflicting intellectual property
consideration. On the one hand, the government must incentivize innovation - IP is an essential means of achieving
this, as demonstrated by studies showing how patents can positively influence innovation by a margin of 15-25%°.
The flipside of this is the responsibility of the government to prevent the creation of monopoly and to ensure that
ideas are shared so as to maximize productive research. Again, there is research indicating that intellectual property
is crucial to maintaining this balance, as some studies have expressed concerns that patents on initial discoveries
may 'delay, hamper, or deter' innovations building on the patented work. The transaction cost of working with
patented material is unattractive to many researchers, particularly individuals and start-ups.

Based on our research and our experiences during iGEM and in the field of IP, we believe that one of the
most important roles for the government is to lead a new, more imaginative line of thinking about intellectual
property protection, and to move away from analyzing these issues within the traditional and deeply engrained
innovation v access dichotomy.

Creating legal mechanisms to support this kind of innovative and flexible thinking about IP will be
increasingly important to synthetic biology and to iGEM as the field grows increasingly complex and the dynamics
between the many different interested parties continue to evolve. In order to successfully balance the demands of
the public interest, investors, the environment, researchers, and inventors we will need to be more open minded
when considering how to deal with IP in the future. It will not suffice to simply ask whether 'to patent or not to
patent' and suppose that this is the extent of the available options.

A further issue which we believe needs addressing by a change in the law is the current incapacity of the law
to provide protection for computer code and algorithms. This is an issue which extends far beyond iGEM. Counter-
intuitively, the lack of protection for algorithms means that this information can justifiably be kept secret rather than
being visible and accessible to the public and/or regulators. The danger of this situation was demonstrated only
recently by Facebook's so called 'social experiment' during which the company controlled the newsfeed content of
users in an attempt to manipulate their emotions. Jim Sheridan, a member of the Commons Media Select
Committee, expressed his 'worries about the ability of Facebook and others to manipulate people's thoughts in
politics or other areas', and stressed the need for legislation in this area.

One of the most interesting elements of our research into intellectual property is the situation in relation to
computer code and models. We believe iGEM should consider extending its support to the growing campaign to
create a form of IP protection for code and algorithms. Currently code is copyright but this is insufficient as it can be
contravened legally by simply moving around the order of the terms within an equation. It is not currently possible
to directly patent an algorithm. It is almost universally acknowledged amongst intellectual property lawyers that
roundabout mechanisms for patenting algorithms are beginning to develop, but that these distort the law and are
unreliable. Protection for computer code would allow engineers and mathematicians focussing on the modelling
aspect of iGEM to follow a similar approach to that which has been so successful in the context of the biochemistry
elements of iGEM. A balance between sharing of information and maintaining market viability could be struck.

Counter intuitively, it is entirely likely that making available some form of protection would encourage
sharing of algorithms, especially by large and influential parties such as google and facebook whose algorithms wield
immense social power. If there were a means of protecting these algorithms, companies could justifiably be
compelled to open them to public scrutiny.
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The issues involved are complex and nuanced, but in any case it is clear that iGEM has a stake in this rising
debate and that it is worthwhile engaging with the issue. Whatever iGEM’s position on this matter may be, the

foundation views are significant as they are likely to be influential not just upon policy decisions but also upon the
views of other parties.

To iIGEM

The BioBrick agreements are currently not available on the iGEM page and many students reported having
difficulties finding them — as these documents are so central to the iGEM competition, it may be worthwhile
considering highlighting them on the competition homepage so that students can easily find this information about
the legal contract they are making.

Confidentiality clause added into signup agreement so that the jamboree is no longer in the public domain.
Teams then have discretion to apply for a patent for a limited period following the jamboree.

A further issue is the lack of accessible information for students making decisions about the ownership of
intellectual property created during their project. Possible expansion of the guidance given in this document might
help students to navigate this issue successfully and ensure their project and ideas realise their full potential in
whatever way is best for them. Alternatively, iGEM could simply encourage teams to explore and research these
issues for themselves —in many cases, we found that students were not confused so much as unconcerned about IP.

The indisputable conclusion is that iGEM’s policy on intellectual property will shape the future of the
competition. Given iGEM’s influence in the field of synthetic biology, there is also great potential for this to impact
on the future development of the field in key areas such as its investment and goals. For these reasons, this is an
issue which should be given careful consideration.

To Students

Making the decision how to deal with intellectual property can be difficult and initially can feel
overwhelming. With this in mind, we have developed a simple flow chart to aid the decision making process and
highlight relevant factors. Ultimately, however, there is no magic formula which can give you the right solution —
your decisions regarding IP rights are a value judgement, and you will see that many of the issues raised below imply
issues of morality which you must determine for yourself.

How did this affect our own project?

Initially our team discussed whether a patent application to protect the intellectual property relating to our
BioBeads would be the right path to go down. After a great deal of debate, we ultimately decided that we would
prefer not to as we were excited by the possibility of other iGEM Projects using the beads, and felt this was more
beneficial to the development of the concept than commercial investment.

For us, the determining factor was therefore the fifth question in our flow chart: is obtaining IP rights likely
to attract commercial investment and so advance development of our idea. Although we felt that commercial
investment would have been a possibility, the potential to find applications for the BioBeads within iGEM and other
open source areas was overwhelming, especially given that little financial investment would be required to develop
and manufacture the beads (they are made of biopolymer and agarose which is not prohibitively expensive).

The weight to be afforded to each stage in the decision making process is up to you, and will depend on
what you want to achieve, who you want to help, and what your personal beliefs are on this issue. There are no right
or wrong answers!
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Should | file a patent application?

Is the subject matter
patentable?

Is your invention
enabled in practice
{Le. you are 3ble to
carry it out), and
useful?

Are the rights to the
idea definitely yours?

Will 2 patent be value
for money?

Is obtaining IP rights
likely to encourage
potential investors
and thereby advance
development of your
idea?

Is there a compelling .

public interest in Y
placing your

discovery in the

public domain?__

-

Answered “Yes' to
everything? A patent
application may well
be the right decision
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